Effect of thapsigargin on cardiac muscle cells.
The effect of thapsigargin on the activity of various enzymes involved in the Ca(2+)-homeostasis of cardiac muscle and on the contractile activity of isolated cardiomyocytes was investigated. Thapsigargin was found to be a potent and specific inhibitor of the Ca(2+)-pump of striated muscle SR (IC50 in the low nanomolar range). A strong reduction of the Vmax of the Ca(2+)-pump was observed while the Km (Ca2+) was only slightly affected. Reduction of the Vmax was caused by the inability of the ATPase to form the Ca(2+)-dependent acylphosphate intermediate. Thapsigargin did not change the passive permeability characteristics nor the function of the Ca(2+)-release channels of the cisternal compartments of the SR. In addition, no significant effects of thapsigargin on other ATPases, such as the Ca(2+)-ATPase and the Na+/K(+)-ATPase of the plasma membrane as well as the actomyosin ATPase could be detected. The contractile activity of paced adult rat cardiomyocytes was completely abolished by 300 nM thapsigargin. At lower concentrations the drug prolonged considerably the contraction-relaxation cycle, in particular the relaxation phase. The intracellular Ca(2+)-transients elicited by electrical stimulation (as measured by the changes in Fluo-3 fluorescence) decreased in parallel and the time needed to lower free Ca2+ down to the resting level increased. In conclusion, the results indicate that selective inhibition of the Ca(2+)-pump of the SR by thapsigargin accounts for the functional degeneration of myocytes treated with the drug.